Controlling Intramolecular Conformation through Nonbonding Interaction for Soft-Conjugated Materials: Molecular Design and Optoelectronic Properties.
To address the intrinsic contradiction between high optoelectronic properties and good processability in organic π-conjugated molecules, we propose that soft-conjugated molecules (SCMs), conformationally locked by intramolecular nonbonding interactions, can benefit from both nonplanar molecular structures in solution for processing and rigid coplanar structures in the solid state for enhanced optoelectronic properties. Computational results reveal that nonbonding pairs of S···N, N···H, and F···S are strong enough to prevail over thermal fluctuations, steric effects, and other repulsive interactions to force the adjacent aromatic rings to be planar; thus, constructed SCMs display delocalized frontier molecular orbitals with frontier orbital energy levels, band gaps, reorganization energies, and photophyscial properties comparable to those of rigid-conjugated molecules because of their stable planar soft-conjugation at both ground and excited states. The understanding gained from the theoretical investigations of SCMs provides keen insights into construction and modification of soft-conjugations to harmonize the optoelectronic property and processability in conjugated molecules for advanced optoelectronic applications.